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(54) OPTICAL HEAD AND MOUNTING METHOD OF ITS OPTICAL PARTS 

(57)Abstract: 

PURPOSE: To reduce the fluctuation of the characteristic due 
to the change of environmental temp, by holding a light beam 
supplying means and a parallel beam converting means by 
means of a holding member composed of a material whose 
linear expansion coefficient is smaller than a specified value 
and fixing the holding member on an optical base. 
CONSTITUTION: A holding member 20 is composed of a 
material whose linear expansion coefficient is smaller than 100 
*10-7 (1/°C), a semiconductor laser 1 is inserted previously into 
a hole perforated on the holder 1a and fixed with adhesive. The 
holder 1a and a collimator lens 2 are held by an adjusting jig, a 
light beam is diverged by turning on the laser 1 and a light 
beam transmitted from the lens 2 is adjusted so as to become 
parallel and travel with a prescribed angle. Then, the holder 1a * 
is fixed by fixing screws 1b, 1b and the lens 2 is fixed by coating it with ultraviolet-curing type 
adhesive and hardning the adhesive on the respective members 20 and the member 20 is fixed on 
an optical base 12. Consequently the fluctuation of the characteristic due to the change of 
environmental temp, is reduced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical head which processes information to information 

storage media, such as an optical disk. 

[0002] 

[Description of the Prior Art] This kind of optical head is equipped with the optical base, and is arranging 
semiconductor laser, a collimator lens, etc. on this optical base. The laser beam by which outgoing radiation is 
carried out from the above-mentioned semiconductor laser is changed into the parallel flux of light by the 
collimator lens, and reaches a beam splitter. 

[0003] Now, the laser beam which passed the above-mentioned beam splitter is led to the optical system 
constituted on the linear motor. That is, by the ** top mirror, 90 degrees of laser beams are changed, and after 
the core of a laser beam on the strength and the core of an objective lens have been mostly in agreement, they 
carry out incidence of the optical path to an objective lens. 

[0004] A laser beam is irradiated as a spot to an optical disk, after leading and converging on an objective lens. 
The reflected light from an optical disk drives backward on the above-mentioned optical path, and attains it to a 
beam splitter. In a beam splitter, a part of flux of light is reflected, and it is led to 1/2 wavelength plate. The 
polarization direction of the flux of light rotates 45 degrees of abbreviation with 1/2 wavelength plate, and the 
parallel flux of light is further changed into the convergence flux of light with the following convergent lens. 
Then, the flux of light is divided into by abbreviation one half by the polarization beam splitter, and it goes into 
a before side photodetector and a backside photodetector, and is changed into an electrical signal. 
[0005] Photo electric conversion of the flux of light which reflected with the optical disk and reached the before 
side photodetector and the backside photodetector is carried out, and the tracking error signal which shows the 
gap from the truck on the focal error signal which shows the focal gap with the optical spot and optical disk 
which it converged with the objective lens besides a predetermined information signal, and an optical disk is 
acquired. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned optical head is used under a 
temperature environment, such as 0-50 degrees C. However, conventionally, since it is constituted by the 
aluminum ingredient etc., the optical base expands at the time of an elevated temperature, and the above- 
mentioned optical base enlarges spacing of semiconductor laser and a collimator lens, and conversely, the 
optical base contracts at the time of low temperature, and it makes spacing of semiconductor laser and a 
collimator lens small. 

[0007] For this reason, at the time of early adjustment, the light beam which was parallel light will become 
emission light or convergence light. Consequently, astigmatism joined the optical spot extracted with the 
objective lens, and there was a problem of reducing the reading precision of the regenerative signal on an 
optical disk. 

[0008] Then, this invention is thermal effect and it aims at offering the means of attachment of a light beam 
supply means, an parallel light conversion means, the optical head that reduced fluctuation of the distance of a 
between, and its optic. 
[0009] 

[Means for Solving the Problem] A light beam supply means to be established on the optical base and this 
optical base, and to supply a light beam in order that this invention may solve the above-mentioned technical 



problem, The parallel light conversion means which is established on said optical base, changes into a 
collimated beam the light beam supplied from said light beam supply means, and is sent to an information 
record medium, This parallel light conversion means and said light beam supply means are held, and it is fixed 
to said optical base, and comes to provide the attachment component which a coefficient of linear expansion 
becomes from the ingredient below 100x10-7 (1 -/degree C). 

[0010] Moreover, the optical base and a light beam supply means to be established on this optical base and to 
supply a light beam, The parallel light conversion means which is established on said optical base, changes into 
a collimated beam the light beam supplied from said light beam supply means, and is sent to an information 
record medium, It holds in the slot in which this parallel light conversion means and said light beam supply 
means were formed on the front face, is fixed to said optical base, and comes to provide the attachment 
component which a coefficient of linear expansion becomes from the ingredient below 100x10-7 (1 -/degree C). 
[001 1] Furthermore, the optical base and a light beam supply means to be established on this optical base and to 
supply a light beam, The parallel light conversion means which is established on said optical base, changes into 
a collimated beam the light beam supplied from said light beam supply means, and is sent to an information 
record medium, It holds in the slot of the cross-section the configuration of V characters in which this parallel 
light conversion means and said light beam supply means were formed on the front face, is fixed to said optical 
base, and comes to provide the attachment component which a coefficient of linear expansion becomes from the 
ingredient below 100x10-7 (1 -/degree C). 

[0012] Moreover, the optical base and a light beam supply means to be established on this optical base and to 
supply a light beam, The parallel light conversion means which is established on said optical base, changes into 
a collimated beam the light beam supplied from said light beam supply means, and is sent to an information 
record medium, It holds in the slot of the shape of a cross-section KO typeface of having formed this parallel 
light conversion means and said light beam supply means on the front face, is fixed to said optical base, and 
comes to provide the attachment component which a coefficient of linear expansion becomes from the 
ingredient below 100x10-7 (Wdegree C). 

[0013] Moreover, a light beam supply means to be established on the optical base and this optical base, and to 
supply a light beam, The collimator lens which changes into parallel light the light beam supplied from this 
light beam supply means, Reflect a part of light beam changed into parallel light by this collimator lens, and 
others are made to penetrate. The beam splitter which sends this transmitted light beam to an information 
storage medium, the quantity of light detector which receives the light beam reflected by this beam splitter, and 
detects the quantity of light, The polariscope which polarizes the flux of light of a light beam which is reflected, 
are backward feed with said information storage medium, and is reflected by said beam splitter, The convergent 
lens which changes into the convergence flux of light the parallel flux of light of the light beam which polarized 
with this polariscope, The polarization beam splitter which reflects a part of convergence flux of light changed 
with this convergent lens, and makes others penetrate, The optical system which consists of the 1st and 2nd 
detectors which receive the flux of light divided by this polarization beam splitter, and are changed into an 
electrical signal, Said parallel light conversion means and said light beam supply means of this optical system 
are held, and it is fixed to said optical base, and comes to provide the attachment component which a coefficient 
of linear expansion becomes from the ingredient below 100x10-7 (1 -/degree C). 

[0014] Furthermore, a light beam supply means to be established on the optical base and this optical base, and 
to supply a light beam, The collimator lens which changes into parallel light the light beam supplied from this 
light beam supply means, Reflect a part of light beam changed into parallel light by this collimator lens, and 
others are made to penetrate. The beam splitter which sends this transmitted light beam to an information 
storage medium, the quantity of light detector which receives the light beam reflected by this beam splitter, and 
detects the quantity of light, The polariscope which polarizes the flux of light of a light beam which is reflected, 
are backward feed with said information storage medium, and is reflected by said beam splitter, The convergent 
lens which changes into the convergence flux of light the parallel flux of light of the light beam which polarized 
with this polariscope, The polarization beam splitter which reflects a part of convergence flux of light changed 
with this convergent lens, and makes others penetrate, The optical system which consists of the 1 st and 2nd 
detectors which receive the flux of light divided by this polarization beam splitter, and are changed into an 
electrical signal, It holds in the slot in which the parallel light conversion means and said light beam supply 
means of this optical system were formed on the front face, is fixed to said optical base, and comes to provide 
the attachment component which a coefficient of linear expansion becomes from the ingredient below 100x10-7 



(1 -/degree C). 

[0015] Moreover, a light beam supply means to be established on the optical base and this optical base, and to 
supply a light beam, The collimator lens which changes into parallel light the light beam supplied from this 
light beam supply means, Reflect a part of light beam changed into parallel light by this collimator lens, and 
others are made to penetrate. The beam splitter which sends this transmitted light beam to an information 
storage medium, the quantity of light detector which receives the light beam reflected by this beam splitter, and 
detects the quantity of light, The polariscope which polarizes the flux of light of a light beam which is reflected, 
are backward feed with said information storage medium, and is reflected by said beam splitter, The convergent 
lens which changes into the convergence flux of light the parallel flux of light of the light beam which polarized 
with this polariscope, The polarization beam splitter which reflects a part of convergence flux of light changed 
with this convergent lens, and makes others penetrate, The optical system which consists of the 1st and 2nd 
detectors which receive the flux of light divided by this polarization beam splitter, and are changed into an 
electrical signal, It holds in the slot of the cross-section the configuration of V characters in which said parallel 
light conversion means and said light beam supply means of this optical system were formed on the front face, 
is fixed to said optical base, and comes to provide the attachment component which a coefficient of linear 
expansion becomes from the ingredient below 100x10-7 (Wdegree C). 

[0016] Furthermore, a light beam supply means to be established on the optical base and this optical base, and 
to supply a light beam, The collimator lens which changes into parallel light the light beam supplied from this 
light beam supply means, Reflect a part of light beam changed into parallel light by this collimator lens, and 
others are made to penetrate. The beam splitter which sends this transmitted light beam to an information 
storage medium, the quantity of light detector which receives the light beam reflected by this beam splitter, and 
detects the quantity of light, The polariscope which polarizes the flux of light of a light beam which is reflected, 
are backward feed with said information storage medium, and is reflected by said beam splitter, The convergent 
lens which changes into the convergence flux of light the parallel flux of light of the light beam which polarized 
with this polariscope, The polarization beam splitter which reflects a part of convergence flux of light changed 
with this convergent lens, and makes others penetrate, The optical system which consists of the 1st and 2nd 
detectors which receive the flux of light divided by this polarization beam splitter, and are changed into an 
electrical signal, It holds in the slot of the shape of a cross-section KO typeface of having formed said parallel 
light conversion means and said light beam supply means of this optical system on the front face, is fixed to 
said optical base, and comes to provide the attachment component which a coefficient of linear expansion 
becomes from the ingredient below 100x10-7 (Wdegree C). 

[0017] Moreover, a light beam supply means and an parallel light conversion means are located on the 
attachment component which a coefficient of linear expansion becomes from the ingredient below 100x10-7 (1- 
/degree C). The flux of light by which is made to emit a light beam from said light beam supply means, supplies 
said parallel light conversion means, and outgoing radiation is carried out from this parallel light conversion 
means is parallel. And the justification process which adjusts the location of said light beam supply means and 
an parallel light conversion means so that it may go on at an angle of predetermined, The fixed process which 
fixes to said attachment component said light beam supply means and parallel light conversion means which 
were justified by this justification process, It comes to provide the fixed process which fixes said attachment 
component which fixed said light beam supply means and the parallel light conversion means according to this 
fixed process on the optical base. 

[001 8] Moreover, a light beam supply means to be established on the optical base and to supply a light beam, 
The collimator lens which changes into parallel light the light beam supplied from this light beam supply 
means, Reflect a part of light beam changed into parallel light by this collimator lens, and others are made to 
penetrate. The beam splitter which sends this transmitted light beam to an information storage medium, the 
quantity of light detector which receives the light beam reflected by this beam splitter, and detects the quantity 
of light, The polariscope which polarizes the flux of light of a light beam which is reflected, are backward feed 
with said information storage medium, and is reflected by said beam splitter, The convergent lens which 
changes into the convergence flux of light the parallel flux of light of the light beam which polarized with this 
polariscope, The polarization beam splitter which reflects a part of convergence flux of light changed with this 
convergent lens, and makes others penetrate, The inside of the optical system which consists of the 1st and 2nd 
detectors which receive the flux of light divided by this polarization beam splitter, and are changed into an 
electrical signal, Said light beam supply means and collimator lens are located at least on the attachment 



component which a coefficient of linear expansion becomes from the ingredient below 100x10-7 (Wdegree C). 
The flux of light by which is made to emit a light beam from said light beam supply means, supplies said 
parallel light conversion means, and outgoing radiation is carried out from this parallel light conversion means 
is parallel. And the justification process which adjusts the location of said light beam supply means and an 
parallel light conversion means so that it may go on at an angle of predetermined, The fixed process which fixes 
to said attachment component said light beam supply means and parallel light conversion means which were 
justified by this justification process, It comes to provide the fixed process which fixes said attachment 
component which fixed said light beam supply means and the parallel light conversion means according to this 
fixed process on the optical base. 
[0019] 

[Function] The deformation which the optical base expands or contracts in response to thermal effect intercepts 
by said attachment component, and the distance between said light beam supply means and an parallel light 
conversion means maintains uniformly by fixing to the optical base the attachment component which held the 
light beam supply means and the parallel light conversion means to the attachment component which a 
coefficient of linear expansion becomes from the ingredient below 100x10-7 (1 /degree C), and held this light 
beam supply means and an parallel light conversion means. 
[0020] 

[Example] Hereafter, this invention is explained with reference to one example shown in drawing 1 - drawing 
4 . Drawing 2 shows an optical head and this optical head is equipped with the fixed optical system A and the 
migration optical system B. 

[0021] As shown in drawing 3 , the above-mentioned fixed optical system A is equipped with the 
semiconductor laser 1 as a laser beam supply means, and after being changed into parallel light by the 
collimator lens 2 as an parallel light conversion means, it attains the flux of light which carried out outgoing 
radiation from this semiconductor laser 1 to a beam splitter 3. It is reflected by the beam splitter 3 and about 
20% of the parallel flux of light which passed said collimator lens 2 carries out incidence of the quantity of light 
by which outgoing radiation is carried out from semiconductor laser 1 to the front photodetector 13 for carrying 
out a monitor. Based on the output of this front photodetector 13, the outgoing radiation quantity of light of 
semiconductor laser 1 is controlled. 

[0022] Outgoing radiation of the flux of light which penetrated the beam splitter 3 is carried out from the fixed 
optical system A, and by the ** top mirror 16 of the migration optical system B, it is changed 90 degrees, and 
after the core of a laser beam R on the strength and the core of an objective lens 15 have been mostly in 
agreement, it carries out incidence of the optical path to an objective lens 1 5. A laser beam R is irradiated as a 
spot to an optical disk 17, after converging on an objective lens 15. Reflecting with an optical disk 17, the flux 
of light including an information signal and an error signal drives backward on the aforementioned optical path, 
and reaches a beam splitter 3. In a beam splitter 3, a part of flux of light is reflected, and it is led to 1/2 
wavelength plate 7. The polarization direction of the flux of light rotates 45 degrees of abbreviation with 1/2 
wavelength plate 7, and the parallel flux of light is further changed into the convergence flux of light with the 
following convergent lens 8. Then, the flux of light is divided into by abbreviation one half by the polarization 
beam splitter 9, and it goes into the before side photodetector 10 and the backside photodetector 1 1, and is 
changed into an electrical signal. 

[0023] By the way, the above-mentioned semiconductor laser 1 and a collimator lens 2 are attached on the 
subbase 20 as an attachment component, as shown in drawing 1 . As for the above-mentioned subbase 20, a 
coefficient of linear expansion is fabricated with lOOxten to seven or less ingredient. The configuration of the 
subbase 20 is making tabular [ of straight side ], as very generally shown in drawing 4 . 
[0024] Next, adjustment of semiconductor laser 1 and a collimate lens 2 and the fixed approach are explained. 
Semiconductor laser 1 is beforehand fixed to semiconductor laser holder la with adhesives (Cemedine Co., Ltd. 
make), high super 5 [ for example, ]. The hole is drilled in semiconductor laser holder la. Semiconductor laser 1 
is inserted in this hole. Chucking of the above-mentioned semiconductor laser holder la is carried out to the 
adjustment fixture which is not illustrated. On the other hand, chucking is carried out to the adjustment fixture 
which does not illustrate a collimator lens 2, either. 

[0025] Next, semiconductor laser 1 is turned on and a light beam is made to emit. At this time, the location of 
semiconductor laser 1 and a collimator lens 2 is adjusted as the flux of light by which outgoing radiation is 
carried out from a collimator lens 2 is advancing at an angle of predetermined in parallel. If justification is 



completed, semiconductor laser holder la is fixed to the subbase 20 by bolting two fixed screws lb and lb. Or 
the approach of fixing semiconductor laser holder la to the subbase 20 with adhesives (Cemedine Co., Ltd. 
make), high super 5 [ for example, ], is not cared about at all. 

[0026] It fixes to the subbase 20 by applying for example, ultraviolet curing mold adhesives 2a (example . LI- 
298; loctite company make) to the bottom about a collimator lens 2, irradiating predetermined ultraviolet rays 
and on the other hand, stiffening them. Thus, if immobilization is completed, the subbase 20 is fixed to the 
position of the optical base 12 with adhesives (Cemedine Co., Ltd. make), high super 5 [ for example, ]. The 
condition of having been fixed is shown in drawing 1 . 

[0027] In addition, this invention is not restricted to a top Norikazu example, and as shown in drawing 5 , it 
may fabricate the subbase 3 1 . That is, although the configuration of the subbase 20 was tabular [ very general / 
of one sheet ], the subbase 3 1 shown in this drawing 5 is fabricated in the one above-mentioned example by the 
cross-section concave. 

[0028] As a collimator lens 2 is shown in drawing 6 , it is dropped in the state of loose fitting into the crevice 32 
of the subbase 31, and with the above-mentioned example having explained, by the same approach, that 
location is adjusted and this dropped collimator lens 2 is fixed. 

[0029] According to the example shown by this drawin g 5 , the stability of adjustment precision [ increase and ] 
over the direction (the top view of drawing 6 (a) longitudinal direction) which intersects perpendicularly with 
the optical axis of a collimator lens 2 improves. Moreover, this invention may fabricate the subbase 35, as 
shown in drawing 7 . In the cross section, this subbase 35 is making the shape of V character. 
[0030] As shown in drawing 8 , it is dropped into the V character slot 36, and with having described above, by 
the same approach, the location is adjusted and a collimator lens 2 is fixed. According to the example shown by 
this drawing 8 , when a collimator lens 2 is pushed with an adjustment fixture from the upper part, more 
certainly, a collimator lens 2 is pressed against the subbase 35, and adjustment of the direction of the z-axis is 
made more smoothly. Consequently, adjustment precision improves fiirther. 

[0031] Moreover, this invention may fabricate the subbase 39, as shown in drawing 9 . That is, the cross section 
of this subbase 39 is fabricated in the shape of U character. It is dropped into the U-shaped-gutter section 40, 
and as shown in drawing 10 , with having described above, it is the same approach, and the location is adjusted 
and a collimator lens 2 is fixed. 

[0032] According to the example of this drawing 9 , when a collimator lens 2 is pushed with an adjustment 
fixture from the upper part, more certainly, a collimator lens 2 is pressed against the subbase 39, and adjustment 
of the direction of the z-axis is made more smoothly. Consequently, adjustment precision improves further. This 
is the same as that of the case where the number of the shape of a quirk described above is V. 
[0033] In addition, by making it the U-shaped-gutter section 40, the adhesion area of a collimator lens 2 and the 
subbase 39 increases, and more positive adhesion can be expected. By the way, as a concrete ingredient which 
constitutes the subbases 20, 31, 35, and 39 in each above-mentioned example, a glass ingredient is used, for 
example. 

[0034] The so-called polish processing which shaves the base material little by little is sufficient as the 
processing approach of this glass ingredient, and mold processing which slushes the fused glass ingredient into 
a mold is sufficient as it. By using a glass ingredient, it also becomes possible semiconductor laser holder la 
and to join a collimator lens 2 with photoresist adhesives again. Thereby, assembly time amount can be 
shortened. 

[0035] Moreover, a ceramic ingredient or a metallic material may be used as a concrete ingredient which 
constitutes the subbases 20, 31, 35, and 39 in each above-mentioned example. The so-called polish processing 
which shaves the base material little by little performs the processing approach of this ceramic ingredient or a 
metallic material. 

[0036] As the above-mentioned glass material, glass ceramics are used, for example. Although these glass 
ceramics are a little disadvantageous in cost, since the coefficient of linear expansion is still smaller also in 
20x10-7 (l-/degree C) and glass material, they can desire a stable property to environmental temperature change 
more. 

[0037] Moreover, new glass may be used as glass material. Since this new glass has the high unit price, it is 
quite disadvantageous in cost, but since a coefficient of linear expansion is min also in 6x10-7 (1 -/degree C) and 
glass material, a stable property can be desired more to environmental temperature change. 
[0038] Furthermore, soda lime glass may be used as glass material. Since this soda lime glass has the cheap unit 



price, if it has an advantageous thing in cost, and the advantage that shaping is easy and a coefficient of linear 
expansion is also compared with 99x10-7 (1 -/degree C) and aluminum, it is small. For this reason, a stable 
property is realizable from the conventional example to environmental temperature change. There is a class of 
sheet glass, bottle glass, etc. of sorter lime glass. 

[0039] Furthermore, quartz glass may be used as glass material. Since the coefficient of linear expansion of this 
quartz glass is small, it can wish a stable property 5.4x10-7 (1 -/degree C) to environmental temperature change 
farther than the conventional example. 

[0040] Moreover, hard glass may be used as glass material. Since the coefficient of linear expansion of this hard 
glass is small, it can wish a stable property 30x10-7 (1 -/degree C) to environmental temperature change farther 
than the conventional example. 

[0041] Moreover, borosilicate glass may be used as glass material. Since the coefficient of linear expansion of 
this borosilicate glass is as small as 8x10-7 to 50x10-7 (Wdegree C), a stable property is realized to 
environmental temperature change farther than the conventional example. Borosilicate glass has the class of low 
expansion glass, Pyrex glass, laboratory glass, neutral glass, the glass for the electron tubes, silica glass, etc. 
further. 

[0042] Furthermore, lead glass may be used as glass material. Since the coefficient of linear expansion of this 
lead glass is as small as 91x10-7 (1 -/degree C), a stable property is realized to environmental temperature 
change farther than the conventional example. There is a class of crystal glass, optical glass, etc. of lead glass. 
[0043] Moreover, as glass material, if aluminosilicate glass is used, since the coefficient of linear expansion of 
aluminosilicate glass is as small as 43x10-7 (1 -/degree C), a stable property will be realized from the 
conventional example to environmental temperature change. There are classes of aluminosilicate glass, such as 
E glass and S glass. 

[0044] On the other hand, as the above-mentioned ceramic ingredient, the alumina polycrystal ceramics is used, 
for example. Since the coefficient of linear expansion of this alumina polycrystal ceramics is as small as 88x10- 
7 (1 -/degree C), a stable property is realized to environmental temperature change rather than the conventional 
example. 

[0045] moreover - as a ceramic ingredient - ashing - the silicon ceramics may be used, this ashing - since the 
coefficient of linear expansion of the silicon ceramics is as small as 47x10-7 (1 -/degree C), a stable property is 
realized to environmental temperature change rather than the conventional example. 
[0046] Moreover, as a metallic material, a tungsten is used, for example. Since the coefficient of linear 
expansion of this tungsten is as small as 48x10-7 (1 -/degree C), a stable property is realized to environmental 
temperature change rather than the conventional example. 

[0047] Furthermore, covar may be used as a metallic material. Since the coefficient of linear expansion of this 
covar is as small as 45x10-7 (Wdegree C), a stable property is realized to environmental temperature change 
rather than the conventional example. 
[0048] 

[Effect of the Invention] Since this invention holds a light beam supply means and an parallel light conversion 
means by the attachment component which consists a coefficient of linear expansion of an ingredient below 
100x10-7 (1 -/degree C) and fixes this attachment component to the position of the optical base as explained 
above, an optical head with little property fluctuation can realize it also to change of environmental temperature. 

[0049] moreover, since a slot is established in an attachment component and a light beam supply means and an 
parallel light conversion means are established in this slot, it will obtain, if the positioning accuracy of a light 
beam supply means and an parallel light conversion means can be improved, and effect is taken. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The attachment structure of the semiconductor laser and collimator lens which are one example of 
this invention is shown, and, for the top view and drawing 1 (b), the side elevation and drawin g 1 (c) are 
[ drawing 1 (a) ] the front view. 

[Drawing 2 ] The block diagram showing an information processor equipped with the semiconductor laser and 
collimator lens of drawing 1 . 

[Drawing 3] The perspective view showing the fixed optical system in the information processor of drawing 2 . 
[Drawing 4 ] The perspective view showing the subbase of the fixed optical system of drawing 3 . 
[Drawing 5] The perspective view showing the subbase which are other examples of this invention. 
[Drawing 6] The semiconductor laser and collimator lens which are attached in the subbase of drawing 5 are 
shown, and, for the top view and drawing 6 (b), the side elevation and drawin g 6 (c) are [ drawing 6 (a) ] the 
front view. 

[Drawing 7] The perspective view showing the subbase which are other examples of this invention. 
[Drawing 8] The semiconductor laser and collimator lens which are attached in the subbase of drawing 7 are 
shown, and, for the top view and drawing 8 (b), the side elevation and drawing 8 (c) are [ drawing 8 (a) ] the 
front view. 

[Drawing 9] The perspective view showing the subbase which are other examples of this invention. 
[Drawing 10] The semiconductor laser and collimator lens which are attached in the subbase of drawing 9 are 
shown, and, for the top view and drawing 10 (b), the side elevation and drawing 10 (c) are [ drawing 10 (a) ] the 
front view. 

[Description of Notations] 

1 [ - An optical disk (information storage medium), 20, 31, 35, 39 / ~ Subbase (attachment component). ] - 
Semiconductor laser (light beam supply means), 2 - A collimator lens (parallel light conversion means), 12 - 
The optical base, 17 
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k, ffa^<-xi2±tm»t^ «ilE¥&ttP- 
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- ? 1/ 2 k 1aie¥&ftl/ -If 1 fc Srfi^r LT ffifBfc 
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— A&&#&i: » 

TtJiBfe^-XfcHfcSfU &PII&8#1 0 0X1 
0-' ( 1/^C) WTO»l^*>£SflH#Sitti:. 10 

ti. ®Bmm#i o o x 1 0-7 < 1/-C) jarwafi 20 

-Attest, 

fiE3t^- X±(cg{t A>*l . fiEftb-AfJt&^&a* 

±fcmLfeBrliV^^<o«SSrtfcftJ#L-CBiI£3^ 30 
^-XfcHJgSfU «©BI«a*« 100X10-M1/ 

-Aftte#8fc. 

^-xnasesiu mmmtf 1 o o x 1 o-m 1 / 

fcJHIIl/CfcfcifcfcWW:'*-**'^ H. 
*R«3«T*0«taaS*, .KDjSS§U:3fcb*-A 50 



T»J »*fcJ: D^Sft*:5fcb*-A£gftL-t5fc*£8l 

$^B^Bb*-AX7-'J -/*TR#**U.5fcb*-A*>3K5ti 
fcfflftStfSSftSS. £<OlI^Tfi3!£3il*:3fcb'-A 

£j§3i$-±£<I3teb'-Ax:ry.y : ^ ^^lit'-A^ 

# i o o x i o-m i so jaT«*m*>&£s«fta 

-Affi^^S. £<^bW^#a*6«l&$iifc* 

^-^UyXfc«k 9 ! RTftK£&$*i*:ftb--AO-& 
$-S»$-li-C-e<Ofl!iS:SiiS^ -ItfSgaLfcftb'-A 
«MHMiW^*tf-AXyy**. CI Ob'- AX 
TU v^fcJ: 0^S*i*:ftb*--A£gftLT3teft£ft 

mwrn^mm-m^iixm. 

SillMlBb--AX7-U >y*-eR8t3*Uftb'-A03te3? 

r<OS*S-Cffl3t§flfc*b'-A 

£j8ifi$-li-£<l3fcb'-AX:ry»/:y\ dOWftb'-AX 

mmfc&mLt:M&to£m$Lxm!%&*-x 
siifisa^iooxio-' < i/c) a 

ZmLXK&Ztiimt-thX^v F. 
HWW7] ft^-Xfc. 

-a«9&^s, iwKh*-Att^^gA^tt^$n^3t 
b'-ASr^fi^t^-ri) 3 y * - * t'vx. <r on y 

^-^joCfcJ: 0TO3fcfc^3ft*:5l£b'-A<7>-& 

Til *)%M2tifzftt'-J>Z%%lX%Mi:Vl 
$flmlBb'-AX7-y -/^T'Rlt$tt&3tb'-A<7)3fe^ 
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3 



4 



7-U v 9#»t&*l£ftJfc£gftL-cmjfvft^fc£ I«t'-AX7 'J -y?££ <05tftiZtlX:ft£-J,t:%X. 



zm^mm^m^^m^ x vmiftt'-&m sfttixmrnztmit- axt y y *T-R#t3*.sft 
Lxwgx&^-xtw&zti. wmmm& ioox teftt'-j*(?Fm^im&£%£^?&mi\'> 



Z Oft|f<.-X±fc:^t£»*U ftb'-A tmtthXt' W\ii^£%&t&& 1 ii «ktf& 2 OfciBSia^&aft 

-A«&#g. *I<9ftbW^#f^&«te3*ifcft 10 ^)^. 4*5r<fct>, i5fBftb-A{ft*&#BH3J:tf 

b'-Ai&TOtfc^tSny^-^t'VX «I<03>J a'J^-^W-vX^SBffifta^l OOxi 0-7 (1/ 

*-?WX\z£ 9¥frftfcf8a$ix*:ftb'-A£>-35 X3) fcTFOtffU OfrSfcJtaW-tfcfiaS-e. 1515ft 

$-R3tSHtT-e<Dfl&£ig)aS-t*\ roS»L*:ftb-A b-A{J^#Bb&>£ftb*-A£?&§t$-£-t. fflETOft 

zmmmfttzmz b'-Axr y -y ? . .rot- ax LTimTft3s&#8a^ai#3*.sft 

rU <y ?fcJ: 0^3*i*ftb'-A£gftLTft*£& Sl&WFffC. *>o. tftf&nft&cmfth X at, mE 

$iiffi(Et'-AX7-U y ?-tRSt£:h.£ftb'-AcDft5Ji Sfi^Igk . 

Sr«ft£-£S«ft^ rcO«ft&T«ft$;frt!ftb'-A ^cofiOTSIgfcJ: 0ffi^^?ixfcmE3tb-Afit 

u>XT^2ntim&&&<o-~mzmi2-£x*(ofti 20 ajgigt. 

£2jSS-li:&lIftb--Ax:ry -y 4\ u«iit'-AX ,ltf)@5£Igfc J: 0 MSftb-Aft&mfe JtWfft 

T U »/ J: 9#»t£>ft*ftm£56KLT1ISvti^fc3S 3afi^aS-H^Lfcl9iMma5«**^<-X±fc:H^ 

LTioSft^-xtssssfu immmtf ioox [jtnaniii&RB!] 

10-Ml/t) HTOttBJ: *)%hVffimtk . [0001] 

[ft«I9 ] tSJBII€&a# lOOxiO-Ml/t) ^fc'WfflffiE««f*:t:ffi^SPi2rlirr^-y HtcBW 

mTcottfiio^sfiatawi^h'-Attj&^atjj: 30 4. 

twf3iaa»a*flas*. t9fset--A«»#aa» [ 0 0 0 2 ] 

T^fif^isaft^a^tajitsiis^^ffr, a> iwft^-xifc^flt^-ir . a y-x-^uyx^ 

0rS<^STairrsJ: ate, fffiftb'-Afft&# *EKLT»*. JJE^NIftP— f*»6B«f $*t*l'- 

dO&SMDIItcJ: 0&af®3iirt:fflEftb*-A£ [0003] ST. JJBf-Axry y **ffiftLfcl' 

f&^giJ J:tPF1t3^«#a$-liia«l#SWt;SI^-rs ~f b'-Ali y ^Tt-^fcffiJSS^ft^^fcS 

a^Igfc . *tfl4. *&*>*>. U— f b'-A{tfiLh5 9ft 

dOS^ISfciOloaftb'-Aflt^afcJ:^^ 40 »£9 0* 33g£*u W-lfb'-AOB^&fc*^ 

£J«S LXKZ £ fc ZWSkk *4ft^>y F«He¥»ftJR [0004] V— f V-MmtoVVXlzMlrtiXm. 

num. X*>y Ft l/Cftr-r X?N!3»3*t4 . ft 

[iM 1 0 ] ft^<-X±£gft&*U ftb'-A£ r -r X^*> A,WS«ftti±ao3tB}^3^L . b-AX 

«&*4ftb'-A(!9frm v!COftb'-Afitt&#a*^ -y . b'-AXT 'J -y ^-C1ift^O-S?*« 

tt*&$<t/cftb'-A^^Tftfc^H-Srj'J^-^^y RltSit. \/2%Lm.^tm>ilh. \/2mMX 

X. dOn»J^-^w^Xt:J:0 :s Fffftfc^iS^ft ftm<0ffift*'l«n* J B&4 5' HHgU S^»fc»:<0)RSWy 

b'-AO-«|{SrRM$-(i-T-E-<0ffiS:®aS-fr. dOSJS X?¥^mM&mX££2mZii& . Z(T)®, flftb' 

L^ft b'-A5r^f^E^i«ctJSS b'- AXT 'J »/ ^ . 50 -AXT 'J >y ^Tft^JiB^-f OtC^Jt^it. I5ffl!ft 



LTftSi&«jai-r&ftfi«iaiii. BMM&swfcx-R 



1 0--' ( 1/x:) laTOWfiiO^ft^SWt. 

^MfiiL-c^srt^^at-tsft^-y H. 

[a*«8] ft^<-Xi:. 



$-frT^f62:SjaS«&<lftb--AX7-y -y^. r<o 
<Sftb'-AX7-y -vftzX OWt^^ft^S-SftLT 



(4) 

5 

h. 

[0005] 3tr i x?xmLmmmi%tmt/t 

<om\ yx-xm.Ztifz.ftxx h tftr < x 
[0006] 

vitmui o~5 o*cfcv^d i 5^jasmr?)Bv^ 
v&fimt'izx *)mtf&tihfc*>. &mizte%&< 

[0007] IWfcto. ajJffl^fWfcfcFFfTft-C*-? 
Hi-Si: 

[ 0 0 0 8 ] zz-e. xmimmmx. #b--A& 

[0009] 

[fBS£S¥&-f 6fc#><0¥8] *&HH«Jbiei8fi£*8fe 

*u K\L-j**m&h%x--j>.mk^&t. mt3t& 30 

^-xlizWtthti. BuiB5fcb'-A(ft&^8*>*>f£&$ 

iiWl 0 0 x 1 o-M JilTtfJtma^S: 
[0010] ft^-xfc. z<rflt&*.-x±iz 

BJC^-X-hfcWtfcfU B»b-A{ft&#8*^ 

Lx®m&*-xizffl$izti. mmmtfi 0 0 x 

10-M1/1C) WT»«?«D£S#*ra5#fc£IMl 
LT=5rS. 

[00 11] Sfefc. 5fc^^-Xk. i<^^-^± 
fc3»t«U 3tb'-Ai&ft*&-r53Kb-Att}&#at. 

mm3x-x±_izmihti. s«b'-Afft&#s*> 
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6 

^1ufE3Kb--Att}&#S^«B±fc:mtfcBRBV^ 
Ilffi&#l OOxiO-'(lA) HTfltffflJ: 
[0012] it. 3fc^-Xfc . Z0tft&*-X±.£ 

mvt>ti. 3tb--A^«^-ri,^b--ixfia&^gt. 1? 

^S*t£3tb'-A£¥ffb'-A(c^LT1l«i^& 

mmizmLxmm&<-xiz®fc2ti. mm 

m#l 0 Ox 1 o-M i/*C) JaT^WfU OfrSft 

[ 0 0 1 3 ] ft^-Xh . ^cO^^-X±tc 
S»t*>iU 3tb'-A^tt*&-ri»3ieb-Aflii^#a. 
7tb'-Aft^^<i>tt*&$ia^^b'-Ai&^nf3tfc^ 
mt&a\)X-9l'>X. < r<Dny*-?H'Xfc:J:9 
¥ff3tfc^$ix^3Kb'-Ac^i5JR|t$Hi:T^Ofa 

5 t'-Axry x 9 . cicob'-Axr y » * t i osst 

!9iBffi«iB1t«l*X'RitSnT3^$ni?iBb'-AXr 
y y^TRStSftSftb'-AtfW^fflftS+ir&tlft 
8. Cl<rXi^-e«3t3^3feb--A^fT*m^ltXm 

^{c^-rsfR^w-vx. r^jR^wyx-c^sa 

h'-AX7 'J »/ *\ >I<0^b'- AX7 'J «y ?tC«k 0^ 

SS2^fcaj£*^&Sft^i:. £<93fc^<DfafFMT 
3\3^¥Si: laE3tb'-Affi*&#gt 2r&8 LT twlffit 
Wftl^^l 0 0 x 1 O M 1 

[0 0 14] 51^-xfc. ^WK^<.-X± 

fc^fts>*u 3tb-Ai&tt}&-r&7ieb'-Afin&#a. ^ 

^b*-A^#g*^ttl&$^3tb'-AS-W3t { c 

^ft-TSny^-^uyX. z<nn*) *-9vvX\z$. 
Wm;!,z^Ztirz1t£-J±<r)--&Z&$i2itXZcr) 

mzmazit. ^(m&iKftt'-jxummmiMz 

SSb'-AXT-y y^, r<Ob'-Axry >y^(CJ:0R 
»S^7tb'-A?:gatLT7t»$r«jai-rS3tft«|{t5 
8. B5fiffiffig1S«*-CRIt$itTi£i*S^mlBb'-A 
XT'J y^-CRIt$^63tb'-A£7«^$rli3t$1i:Sffl 
^Offl3^T'ii^§tut3Kb--A^FfT31£«^iR 

^E^t^^^JiMwyx. zcoim.^yxx^m^ 

3tb'-AX7*y -y ^ . Z.<7m%£-J»X~7V -y ^ fci *) 

mhtifz^£&fcLxmm^lz%8tt&mi&i: 
^^SfeJ:l/|?a3tb'-Attl&^gSr^ffl±fc^L 
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7 

&a#i ooxi 0-7 (i/-c) jar<aHfu:o«r4« 

[0015] %&<*-Xh s CC07t^-X±tC 
l£»*£>fu ftb'-A£{!^Sftb-A«&#&. ,10) 

J&fSriy^-^yX. d<D3U^-^W>Xfc:«J:0 

£jS£$-tf\ iO^L£ftb-A£t#«i8ttlci* 
Sb'-AXTy -y:J\ iOt'-AXT-'J y^fciOEIt 

mSffl^eJKftTRIt3itT3^?ftmSb'-AX7- 

y -y ?~cmifeixh%£-i*<r>%3& m%$it&mft 

h'-AX7'j7^, CLOfiftb'-Axryy^fcJ:')* 

3B^i#afcJ:V«ia3tb-Aflt*&#g«:aiii±fcJgflc 

H£5fU 8I$lg&&#l OOX10-M 1/*C) KIT 

[0 0 16] 3t^-Xfc. -rwafc^-Xi 

KWtfeh.. 3fcb'-A£t£&-r65fcb'-Afft&#K. £ 

^ft-TSny^-^uyX. .roriy.X-^wyXfcJ: 
0¥1?3fcfc^$ft^b'-Atf>^£^3i«*O 

i*£b'-AXTy y*\ £<Ob'-AXTy y^fciOR 

st^fi^b'-A^g^LTMasr^ai-r&^^ai 30 

l?iBfii^fi«{*fCR»$*LTaBSI$ni9£b*-A 
XX'J y^-CR«$^3tb'-A<7>^£<i3K$-*«.« 
t!£2&. .I<9lI3fc&T«3fcSftfc*b*-A<DTO^£ra 

3tb'- AXT'J »/ ? . ^<0«3tb'-AXT'J y i 9 

fif3!Saft#Sfe«ktflolE*b'-Att^^S?r^iLh»c» 

cssesfu SBBi^a^i ooxi 0-7 a/x:) a 

[0 017] ^PUSSb^lOOxlO-' ( 1/ 
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8 

fet&mfcxmt . CwS^lStriOtaE^b'-Afit 
[ 0 0 1 8 ] it:. %&*-A±.£.W.Vt>ti. 3tb'-A 

VX, Z<7)a>)*-?l>>Xlz£*)¥imiz%&Ztrt: 
3fcb'-A<7)^£^$tfT*?>fl!i£jijI£-£. £<OiS 
jflL^3tb'-A£ffi«iae«*fci*Sb'-AX7-'J «y 

■CR«§tiT3SS§iiB5^b--AX7-»J vf-CEMZtf. 

WX. Z<7)imi'>XT$mZtlK'lS8&(3i0>-^i: 

£*>n*t-Axry vftzi <o J imhixrz.m.*%3t 
Lxw&m^zs&tt&m 1 tj«t^2<o«iaj3S*»f.^ 

£ n y * - ? v yX£tiKl!iftfi# lOOxio 

-Mia) jaTcoff^i orjrsfiy*sw±tea$ 

M£ftbW^#|^^b'-A£fSfi§-»rc. 

3c> f^3tb-Att^a*jJ;y¥?f3iS£m#s<o{a 

[0019] 

[ftum mmmtf 1 o o x 1 o-m i/x: ) hto 

ttS*^^Sfima5«fc:3tb-Affi|&#at3 
£&*g£S8U ^W3tb'-A«|&*aiJj:r^TO^ 

A^I>3^?r»iiB«l#a5«Ti6ISrL. wieftb'-Aft 

[0020] 

miLXmmtZ. 02Ji^-yh'-5r^ttO-C. ^<7> 

y wm5&(&%Atm>mmt:ffiz-x^ 

[0021] ±IE@^MA{J03*c^-J: d U 
-r*fi^¥Si:LT^t^^-^l£«ii. 

<03y^-^wyX2f i F?T5tt^§iiJt^ b'-A 



(6) 

9 

xrvvf3femth. mien u*-* 1^x2 £ii 
commimmtit. 

[0022] b'-AxrU v*3 5rj©§ Lfc3fc5BIJB£ 

fcJR3iS*i*:fc. Xtf-y hi: LTftr-f x? 1 7'\!88t 

ft#£^3^l±1yiao^£iS£U t'-Axry 
•y 9 3 fciftS . t'-AXT >J <y * 3 ■C«3fcjfc4>-&# 
l/2»£1g7^i:SMU>. l/2fcfcg« 
7-c^<offl3fetri6]* 5 "&4 5* l»H£U $*>fc<fooJKm 

Sftb'-AXry y ^ 9-C3tmii«S^^>fc^ttt 

*u iifflBftftbss 1 o tomm& 1 1 ttAomm 20 
[0023] tc^-c. ±m*mfti'-vit3>)x- 

?ls>X2\mHz5jctXotz. ®&&Kk LXW? 
^-X2 0±tKOft<t^nTV^. ±IEirX^-X2 
Oli. WW 10 0X1 0-7OT<0«iRt J: 9ft 
JBSii*. ^X^-x2 0<7»{ir<HKWfciiH4 

[0024] dttz. *m#)/-*nt3y*-hi'>x 

z<vtuz?mfcu—f 1 tmrnztiz . ±m¥mt*u- 
ifitvvyi aim^L^mmrbMizi-^ >y*yxs*i 

1 0 0 2 5 ] ifcfc. ¥gftV-lf 1 ££*TU:ttt'-A 
£f&ffc3-££. d<0fc£. 3'J^-^^yX2*^aiS* 

dt^ftw— f liJit^3'J^-^i'>'X20fia^ 40 
WBfrh. fiBPSA^TLJt^^f. 22|«D@5£*>'' 
1 b , 1 b *m>m& Z t fc± 9 , ¥#ft]/-if */P 

^1 a *irr^-x2 0fcHi&r4. 

V—fXtVy 1 a t X. Jf ' W X-/<?- 5 ( * 

^ *w ytts) rtx^-x 2 0 ta^-r t o 

Xi>ffih%\,\ 

[00 26]—*". 3U^-^V'yX2fc:ov%Ttt^<7) 
TfflS^fcxtf«^?MtSS^Pl2a <fl. LI -2 

ItLTigfcS-tJ-SClfcfc.k'K tfX'<.-X2 0fc@j£t 50 
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1 0 

2 o £3te^-x 1 2 <7)0r^^gfc. mm.it Hi 

(-b^^yttS?) KiOBJ&fS. H 
5gSta:#®£0ifc:*-t. 

[ 0 0 2 7 ] *^{±±E-HSfc0lfc:K^iiS t 
<o-m&< . H5^-r«J: dfclJ-X^-xs l 
TtJi^. ±K-3ai»tti. -tX^-X2 

0?>^±r<HiOT&ltS^«#T&o*:#. ^wg 
Sfcij^X^-xs lUffiiiQm£l£B3*iT»&. 

[0028] 3»J*-:?UyX2«06fc*rJ:3fc. 

3 1 «CSSP 3 2 rtt:»9>6v^tt®^5i: L 
&£iu c:<^ltLii*<i^3'J^-^l'>'X2{i±S 
LfcJWtfrciWi tfc t ^©<y)^ra-c^OfiS*M$ 

[0029] zamsx^tmifomtzxtai. ny*- 

*WyX2<0^fciI3m>;6T&) (06 (a)(Wiffl 

£. *mmHZ*&£o^ V71-X35 
ZimLXi>&\ Z X 3 5 JiBlffiii V^tt 

[0030] nU^-^wyX2JiH8t^-rj:9fc:, 
6rttCi«t La^it. ±EL^fcR«<7)*ffi 
•C-e^g^^^^TH^^iiS. ,I<908-C^tH 
*W(=J:*U?. 3U^-^l^^X22:±^J:>9^&ft 
•CffLfcfc&fc. «kO«Slfc:3U^-^VyX2*t^X 

[ 0 0 3 1 ] ifc, *f£W±09fc5jc*-J: 3 fc, 
-X3 9«r^LTt>^. -«r*>^. i^X^-X 

3 9^Bfffl{iU^«fe:^$tL-CV^. ?y*-9V> 
X2 JiS 1 0 0 iz. U*m&4 0 iz&t Ijkt 

it. isiLtebrntcoumx. tmmm&ztixm 

[0 03 2] Z(Dm9(rmmizitilf. 
yX2S-±*iO^T&ft-Cl¥U^t#tc. iOSSIt 
3 y * -9 V >X 2 tf-frX^-X 3 9 K» L ^>tl, 

t>t,zmmnwfifa±.-?h. zti\t±iz&vzmm&v 
?#)®£tm®x'bz>. 

[0033] .rixtlra^T, v^mmoiz-ttztiz 
X*). ay*-?u>X2ty-f<*-x39t(r)Wmffi 

±MlLfi:&mmUzt5V&V7''^-X2 0. 3 1, 3 
5,39 ^ ®fS.-t&mMM:ttn t LTJi. t xtf . 

[0034] z(?>ifjxtt?m&^m\mm>j?L~f 

^x^^angSLatr^-^HJni-Cixtv^. #?x 
WfiJrfflv^CfctJ: 0. ^*U-1f*^l a*> 



(7) 

1 1 

[ 0 0 3 5 ] it:. ±Mlt:&8m£t$nh-r7<- 

x2o, 3i. 35. s^n&t&umzimtL 

10 0 3 6] ±Mil,t:tfyXtitLXte. fcfctlf. I£ 

\i^^m-cte$>&#. mmmmifiti t t&2 o x i 
0-7 ( 1/-C) t^x»o+-ct>?^»t/h$v^^ 

[00 37] it:. iJyXMhVXM. -z.-tfyX* 
m^xi>&\ z<r>-*-#yxli$MSim^t:ibax 
httolzlitt^mxiibhW. mw^aif 

6X10-7 ( 1/Xl) fc#5X#?>4>-Ct>S/KC*Sfc 
[00 38] § d>iz. HJyXttbLXM. V-Y^WJS 

yxzm^xi>&\.\ zcov-rGmtfyAii&mmt a> 

^titbaxhttllz&WXb&Zb*. j£JBtf^T*>£ 

(i/-c) fcr*$~*McttittiUf*3». d^fc 

mx-Zt. V-^myXizlt. WJfyX. VLUy 
[0 0 3 9] tf^XBfcUC. ^ElWxfcffl 

5. 4xio-7(i/x:) i:/h$v^«>. mmx'oiy 

[004 0] £;t. HyXMtLXM. WgtfyXtm 

ox 1 0-7 ( i/x.) k>bz\^t&>. mmz 0 4>«a 

[004 1] tfyXtlkLX. **?y-AWfyX 
8X1 0-7—5 0 x 1 0-7 ( k^SVVfe»» fi! 

*0i«t 0 h\thMzmsm!m<mLx&&jmEtf 

X. S^JB#7X. i/VtitiyX'&rfmffhh. 
[0 0 4 2] ZbtZ. tf^Xttfc Lt\ M7^^fflV< 

rtsw ^^^5x^pm^ji9 1x10-7 
mmznLx&&j$m#$m£tih. myxt 

\t. ?VX9)V1}yX. =miJyZts:)i<r!m#hh. 
[0043] it:. ifyX&tLX. 7/W$y^fBfc# 

yxzm^&t. T)Vi/y-^w}yxmmmsmt 
4 3 x 1 0-7 ( 1 /x,) tt^tztb. mmx vmm 
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